had no false positive smears of sputum or bronchial washings, but their original cytologic examinations were positive in only 243 of the 501 lung cancers. Conversely, Wandall (1944) detected cancer cells in the smears from all of his patients who had lung cancers from which he obtained adequate specimens, but he had false positive reports in almost 10 per cent of the cases. Nevertheless, according to Foot (1955) , Papanicolaou and associates have achieved a sensitivity of over 95 per cent in the cytologic diagnosis of lung cancer despite a false positive rate of only 0.5 per cent. Iversen (1953) , who reviewed the literature and summarized the cytologic and clinical findings in 47 false positive cases, found false positive smears most frequently in patients with bronchiectasis, pneumonia or lung abscess (Table I) . Foot (1955) also reported false positive smears due to bronchiectasis or pneumonia.
Atypical squamous cells, large ciliated columnar cells, and "Pap" cells were responsible for most of his false positive results. Farber, Benioff, Frost, Rosenthal and Tobias (1948) reported that histiocytes may also simulate cancer cells. This paper is a presentation of a study of benign atypical cells which simulate malignant cells in sputum or bronchial secretions. Microscopic.-Atypical, benign, squamous cells were solitary (Fig. 1 ) or in clusters. They were usually polyhedral although oval, elliptical or "tadpole" forms were encountered. The abundant cytoplasm was intense red or orange and the cell borders were distinct. Occasionally there was disturbance of the nucleocytoplasmic ratio (Fig. 1) . Although the nuclear chromatin was uniformly distributed in most cells, clumping of chromatin occasionally simulated that found in malignant cells (Fig. 1, 2, 5 ). Frequently, two or more overlapping nuclei simulated a solitary bizarre nucleus until the cell was examined more closely (Fig. 5) . Nucleolar abnormalities were not marked. Columnar Cells Clinical diagnoses.-Columnar cells which resembled cells of adenocarcinoma resulted in four "false" suspicious results (Table II , Cases 6-9). The clinical diagnoses in these four cases were pulmonary tuberculosis (2), bronchiectasis and emphysema.
The smears from a patient with tuberculosis, and another set from a patient who had chronic pneumonia contained columnar cells which were interpreted originally as atypical squamous cells (Table I , Cases 10 and 11).
Microscopic.-Usually the cells were in clusters, palisades (Fig. 6 ) or, rarely, acini (Fig. 7) . Cilia, a heavy cuticular border, pale translucent cytoplasm and tall columnar configuration characterize normal respiratory columnar cells. However, cells which were perpendicular to the slide appeared round or oval, the cytoplasm opaque and the cilia or cuticules invisible (Fig. 6 ). Others were devoid of cilia or cuticular borders and had cuboidal, polygonal or fusiform configurations. Multinucleation, large nuclei and large nucleoli were common findings. Atypical cells of this type simulated carcinoma cells of glandular type, especially when goblet cells were included in cell clusters (Fig. 6 ). Nuclear atypism was seldom striking, but it must be remembered that the cells of welldifferentiated adenocarcinomas may not show marked pleomorphism.
In two cases the cytoplasm of flattened columnar cells was deeply acidophilic and the cells suggested atypical, keratinized, squamous cells (Fig. 9) . However, their nuclei were similar to those of columnar cells and transition forms were identified. Histologic examination of the bronchial epithelium disclosed epithelial cell hyperplasia and changes suggesting very early squamous metaplasia (Fig. 10) Microscopic.-These cells were found in small clumps of loosely joined cells or as isolated cells which measured less than 15 microns in diameter (Fig. 11, 12) Source.-The reported relationship of" Pap " cells to active chronic inflammation of the respiratory epithelium was confirmed. Microscopic sections of bronchial mucosa from patients who had "Pap" cells in their sputum disclosed cells similar to those found in the smears (Fig. 13) . The mucosa of these patients was the site of chronic inflammation, focal epithelial-cell desquamation and regeneration of the epithelium with early squamous metaplasia. The small regenerated cells from such areas frequently presented features similar to those of the "Pap" cells. Basophilic Cells Clinical diagnoses.-The sputum of one patient with chronic pneumonia contained cells which had been interpreted as suspicious of carcinoma cells of large undifferentiated-cell type (Table II, Case 14) .
Microscopic.-The cells formed small groups of large cells which had cytoplasm which was so intensely basophilic that it obscured the features of most of the nuclei. The latter, when visible, were irregularly shaped, large, and hyperchromatic (Fig. 14) . Variation in size and shape of nuclei was striking. Smudged, bizarre forms with indistinct or smooth and slightly refractile nuclei were numerous. Mycelia of yeast and large colonies of bacteria were also present.
Differentiation from malignant cells 1. Deep basophilia of cytoplasm. Although the cytoplasm of malignant cells may be basophilic, the intensity of basophilic staining of the latter is not as intense as that seen in these cells.
2. Poorly-defined cell borders. 3. Very bizarre appearance. 4. Uniform, smooth, slightly refractile nuclei which were suggestive of vegetable nuclei.
Source.-Cells similar to the above were seen within the lumens of small bronchi (Fig. 15 ). They may be yeast cells.
DISCUSSION
As noted by Foot (1955) and Farber, Benioff, Frost and Rosenthal and Tobias (1948) , squamous cells which originate in foci of metaplasia may be difficult to differentiate from malignant squamous cells. In this series, the one false positive report was the result of atypical squamous metaplasia adjacent to a pulmonary infarct which had complicated severe organizing pneumonia. One of the other four patients whose smears contained atypical benign squamous cells had histologically demonstrable squamous metaplasia of bronchial epithelium. The large basophilic cells which were encountered in a case of chronic pneumonia were not identified satisfactorily, despite histologic examination of the lungs from that patient. These bizarre cells may have been yeast or vegetable cells. Pseudomalignant cells were encountered most frequently in patients with bronchiectasis and chronic pneumonia (Table I) . Pulmonary tuberculosis, lung abscess, and chronic bronchitis were incriminated less frequently. Although atypical large columnar cells were found most frequently in patients who had pulmonary tuberculosis, it is believed that this may have been due to a preponderance of tuberculous patients in the group studied, rather than to a correlation between these cells and the tuberculous process.
This study failed to demonstrate any constant relationship between cell type and the nature of the disease process. However, the atypical squamous cells, "Pap" cells and acidophilic or hyperplastic cells appear to represent cytologic expressions of Auerbach's bronchial changes.
SUMMARY AND CONCLUSIONS 1. Sputum or bronchial secretion from 217 unselected patients was examined cytologically for malignant cells. In this group there was one false positive and 13 "false" suspicious reports.
2. Pseudomalignant cells were found most commonly in patients with chronic pneumonia, bronchiectasis, pulmonary tuberculosis and chronic bronchitis.
3. The pseudomalignant cells were chiefly of squamous or columnar type but also included "Pap" cells and intensely basophilic "smudge" cells of unknown type. Photomicrographs by Mr. Robert Logan.
